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Mr. and Mrs. Mel Parker
P.O. Box 609
Libby, MT 59923
S U B J E C T : R E S P O N S E T O C D M C O M M E N T SR A I N Y C R E E K R E S T O R A T I O N P R O J E C T
Dear Mr. and Mrs. Mel Parker:
Water Consul t ing, Inc. is in receipt of the CDM April 5, 2002 response to the Hydrologic
Review of Rainy Creek Restoration Project report prepared by WCI on February 27,
2002. It is the opinion of WCI that the issues raised in our original l e t t e r report were not
adequate ly addressed in CDM's A p r i l 5 , 2002 response. WCI incorrectly referred to
H i g h w a y 37 as H i g h w a y 56 in the February 27, 2002 h y d r o l o g i c review of Rainy Creek.
We a p o l o g i z e for any confu s ion this may have caused.

1.0 FLOW RATE
The method used to compute the f l o o d series and occurrence p r o b a b i l i t y is a w id e ly
accepted m e t h o d o l o g y endorsed by numerous state and f e d e r a l government agencies,
inc lud ing the USGS, Natura l Resources Conservation Service , U . S . F o r e s t Service, and
Montana Department of T r a n s p o r t a t i o n .
The regression equations were prov id ed in WCI's original l e t t er report and are included
below in T a b l e 1. In response to CDM's request for a d d i t i o n a l data used to suppor t these
calculations, weighted mean annual p r e c i p i t a t i o n and basin size were ca l cu la t ed to be 3 fl-
inches and approx imat e ly 17.3 mi2, re spec t ive ly.
T a b l e 1. Resul t s of USGS Regional Equations, Rainy Creek
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T h i s area of northwest Montana i s known for i t s dynamic f l o o d i n g p o t e n t i a l . Rainy
Creek is not an except ion. A m a j o r i t y of the p r e c i p i t a t i o n is d e p o s i t e d in the f orm of a
winter snowpack that me l t s in re sponse to warmer mean d a i l y t emperature s and rain-on-
snow events between November and J u n e in most years. The se lec ted p r o j e c t d e s ign
f l o w was based s o l e l y on a s sumpt ion, anecdotal in f ormat i on , and no s c i e n t i f i c
j u s t i f i c a t i o n was provided by CDM for its selection. In their April 5, 2002 response to
Mr. J o h n M c G u i g g i n , CDM admit s that they "did not evaluate numerous f l o w rate
scenarios for Rainy Creek" and that the basis for determining the de s ign f l o w rate was
based on the a s s u m p t i o n that the previous 48-inch culvert on Mr. Parker's p r o p e r t y had
not been observed f l o w i n g at full hydro l og i c capac i ty in the pa s t . T h e r e f o r e , a f l o w rate
of 90 cf s was s e l e c t e d , which conservatively assumes the culvert f l o w i n g full . The
f o l l o w i n g p o i n t s are made in regards to the s e lec ted f l o w rate:

6 The previous crossing on Mr. Parker's p r o p e r t y was a 42-inch C M P , not a 48-inch
CMP as i n d i c a t e d in CDM's April 5, 2002 response. As stated in Mr. Parker' s
March 6, 2002 response to Mr. T i m o t h y W a l l , the 42-inch culvert on the p r o p e r t y
was f l o w i n g at full c a p a c i t y with a 3 - f t . headwater during a spr ing rain-on-
snowmelt event in 1996. Based on hydraul i c m o d e l i n g of this storm event
p a s s i n g through the culvert, a d i s charge of 100 cfs is c omputed (see attachment,
re su l t s o f A u t o C A D L D D Culvert C a l c u l a t o r ) . T h i s c on trad i c t s C D M ' s assumed
discharge of 90 c f s , as noted in J o h n McGuiggin's January 14, 2002 l e t t e r to
Melvin and Lerah Parker.

6 S i n c e CDM "did not evaluate numerous f l o w rate scenarios for Rainy Creek", it is
apparent that the culvert i n s t a l l e d on Mr. Parker's p r o p e r t y was de s igned to
convey only s l i g h t l y more than the two-year storm event (with a 3 - f t . headwater).
A d d i t i o n a l l y , the active channel was constructed with 43% l e s s cross-sectional
area than necessary to convey the b a n k f u l l d i s charge within an a p p r o p r i a t e range
of b a n k f u l l ve lo c i ty . T h i s r educ t ion in area wi l l result in mean channel ve lo c i t i e s
exceeding 7.0 f e e t / s e c o n d in the main channel. The ex i s t ing bed material and
p r o f i l e f orm is not compet ent to w i th s tand shear stress produced even during the
b a n k f u l l f l o o d event. Channel boundary stress produced during b a n k f u l l di scharge
and greater wil l be s u f f i c i e n t to entrain a m a j o r i t y of the streambed par t i c l e s .
W i t h o u t grade control or p r o p e r l y sized and p l a c e d rip-rap, channel incision wi l l
l ik e ly ensue, resul t ing in f a i l u r e of the rip-rap toe and s igni f i cant downstream
s ed imenta t i on .

Poten t ia l i m p a c t s to water q u a l i t y and f i s h e r y resources are u n a c c e p t a b l e risks given the
host of threatened and endangered f i s h spec i e s that occupy thi s section of the m i d d l e
Kootena i River. Design f l o w and h y d r a u l i c c a l c u l a t i o n s must be incorporated into a
p r o j e c t de s ign of th i s scope and c ompl e x i ty . To do otherwise is neg l igent and hazardous
to both the on-site natural resources and downstream resources.
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2 . 0 C H A N N E L G E O M E T R Y
The constructed channel is undersized in terms of capac i ty and no considerat ion was
made for grade control and energy d i s s i p a t i o n . As pr ev i ou s ly noted in S e c t i o n 1.0, under
current condi t ions , the exis t ing bed material is not competent to resist boundary shear
stresses generated during even the bankful l f l o w . Increas ing the cross-sectional area and
p r o v i d i n g an adequate f l o o d p l a i n to convey f l o w s of greater magnitude, combined with
grade control and adequat e ly sized and p lac ed rip-rap will be essential to ensure the long-
term s tab i l i ty of the p r o j e c t area.
In their A p r i l 5, 2002 l e t t e r to Mr. J o h n M c G u i g g i n , CDM indicated that they are
"unaware of any pre-re s t ora t ion survey and assessment" of Rainy Creek in the vicinity of
the p r o j e c t area. WCI questions how a des ign for re s torat ion of the stream corridor was
d e v e l o p e d without a de tai l ed survey of the pre-res torat ion channel? If the E P A , V o l p e or
CDM did not conduct a pre-res torat ion site survey, what was the basis or f o u n d a t i o n for
the de s ign of the re s toration p r o j e c t ? T h i s seems to v io la t e standard engineering
pract ice s .

2 . 1 R E F E R E N C E R E A C H C H A N N E L G E O M E T R Y
To evaluate the as-built channel dimensions, s p e c i f i c data on stream channel dimension,
pat t ern, and p r o f i l e was c o l l e c t e d on a reference stream reach located approx ima t e ly 1.2
miles upstream of the Parker p r o p e r t y . The va l l ey s l o p e , channel materials , and bed
s l o p e of the reference reach was consistent with measurements made of Rainy Creek on
the Parker proper ty . A d d i t i o n a l l y , the bankfu l l channel w i d t h / d e p t h ratios of the
reference reach (7.9) and Parker reach ( 7 . 3 ) were very similar, (even though the design
cross-sectional area of the Parker reach was reduced by 43%). Us ing the Rosgen
c l a s s i f i c a t i o n m e t h o d o l o g y , the reference reach and Parker reach would c l a s s i f y as B4a
channel type s (Rosgen 1996). When stream t y p e s associated with a bankful l w i d t h / d e p t h
ratio, s l o p e , and channel materials are similar to the streams f r o m which the hydraulic
geometry was derived, e x t r a p o l a t i o n of these re la t ions i s a p p r o p r i a t e for de s ign purpo s e s
(Rosgen 1998. Presented at American S o c i e t y of C i v i l Engineers, Denver, CO). As
such, the reference reach was sui table to conduct a comparative tool for evaluating as-
built channel dimensions on the Parker proper ty .
A d d i t i o n a l l y , Mr. Parker provided pre-res torat ion p h o t o s of Rainy Creek to WCI to assist
in their review of pre p r o j e c t condi t ions and stream type del ineation. All of the
s u p p o r t i n g data and informat ion used to suppor t the conclusions in the WCI February 27,
2002 l e t t e r report was provided to Mr. Paul Peronard. Long i tud ina l p r o f i l e s and cross-
section hydraul i c analyses for both the re ference reach and p r o j e c t area were inc luded as
at tachments to the l e t t e r report.

H A M I L T O N W A T E R C O N S U L T I N G - t N C . : : ; : : € ; ' ^ • : ^ . W H I T E F I S H



3 . 0 L O N G I T U D I N A L P R O F I L E
CDM's response of April 5, 2002 notes "the s l o p e and creek bed geometry of Rainy
Creek were not m o d i f i e d during the emergency removal phase of asbestos remediat ion
work in Libby, except f r o m impacts of vege ta t ion removal". Based on review of the
"restored" p r o j e c t area, it is evident that during construction, placement of rip-rap
reduced the cross-sectional f l o w area of the channel by as much as 43%. Placement of
r ip-rap, according to J o h n McGuiggin's l e t t e r of January 14, 2002 to Mr. Melvin and
Lerah Parker, indicated that the "riprap had been keyed into the streambed, as shown on
the re s torat ion d e s i gn drawings".
Based on the WCI f i e l d review, it was evident that encroachment f r o m rip-rap on the
creek banks d i s p l a c e d several f e e t of the cross-sectional area. T h i s is p a r t i c u l a r l y
evident when one compares the as-built l o n g i t u d i n a l p r o f i l e of the p r o j e c t area to the
l o n g i t u d i n a l p r o f i l e surveyed on the re ference reach. As described in WCI's February
27, 2002 l e t t e r r epor t , streams of this gradient class natural ly d i s s i p a t e energy through
s t ep s and p o o l s and the s t e p frequency is d i r e c t l y p r o p o r t i o n a l to channel w i d t h and
ind i r e c t ly propor t i ona l to s l ope . If the pre restoration creek bed geometry of Rainy Creek
was not m o d i f i e d during removal of asbestos, WCI quest ions why these natural bed
f e a t u r e s are not currently present in the Parker reach. Removal of vege ta t ion, in our
opinion, is not an action that would result in d i sp la c ement of s t e p - p o o l f ea tur e s in a
gravel-cobble dominated stream such as Rainy Creek. Proper keying of r i p r a p inevitably
re sul t s in disturbance to the streambed, e s p e c i a l l y in narrow stream types . T h e r e f o r e , the
statement that only impac t s r e su l t ing f r o m vege ta t i on removal occurred, are not accurate.

4 . 0 R I P - R A P S I Z I N G A N D I N S T A L L A T I O N
CDM indica t ed that their onsite evaluat ion concluded that the north bank r ip-rap is
a p p r o p r i a t e l y sized and has been a p p r o p r i a t e l y p l a c e d . We do not concur with their
conclusion. As noted in WCI's l e t t e r report of February 27, 2002 (page 4, T a b l e 3), as-
bu i l t sampling of both the north and south banks was conducted to determine the p a r t i c l e
size d i s t r i b u t i o n of bank p l a c e d rip-rap. As noted in T a b l e 2, the median p a r t i c l e size of
the north bank does not meet the DJO p a r t i c l e size s p e c i f i e d in the MDOT Clas s II r ip-rap
s tandards (see T a b l e 2). As such, the north bank rip-rap was not a p p r o p r i a t e l y sized and
the placement of the material warrants a d d i t i o n a l inve s t igat ion in the f orm of test p i t s to
confirm keying of the rip-rap.

T a b l e 2
Comparison o f Median Part i c l e Siz e s ( D s o )

Rainy Creek Restoration Proj e c t
MDOT Standard

1 . 3 2 - f t .
N o r t h Bank

1 . 1 0 - f t .
S o u t h Bank

. 5 9 - f t .

H A M I L T O N



WCI concurs with CDM that MOOT C l a s s II r ip-rap is s u i t a b l e for the site. However,
the ex i s t ing grada t i on is not su i tab l e since the f o l l o w i n g design parameters were not
accurately engineered or constructed:

6 Channel cross-sectional geometry, and
6 L o n g i t u d i n a l p r o f i l e , i n c l u d i n g s t e p - p o o l frequency.

5 . 0 C U L V E R T C A P A C I T Y A N D F I S H P A S S A G E
A c c o r d i n g to CDM, "there is no j u s t i f i c a t i o n for a larger culvert to be i n s t a l l e d on the
Parker property." The i n f o r m a t i o n presented in S e c t i o n 1.0 F l o w Rate and in S e c t i o n s
1.0 and 4.0 of WCI's l e t t e r report dated February 27, 2002 is s u f f i c i e n t to s u p p o r t the

j u s t i f i c a t i o n for a larger culvert. The maximum capac i ty of the r ep lac ed culvert, with a
c a l c u l a t e d headwater of 3 . 0 - f t . at the i n l e t , i s 120 cfs (see WCI l e t t e r report dated
February 27, 2002). The ex i s t ing crossing is capab l e of p a s s i n g l e s s than the 10-year
recurrence interval f l o o d . U n d e r f l o w c o n d i t i o n s exceeding 120 c f s , o v e r - t o p p i n g o f the
road prism will occur and l i k e l y result in s i g n i f i c a n t erosion of the road fill and/or f a i l u r e
of the entire road prism. The e f f e c t s would i n c l u d e a s i g n i f i c a n t p u l s e and de l ivery of
f ine-gra ined s ed iment s to lower Rainy Creek and the Koot ena i River, and s i g n i f i c a n t
impac t s to the "restored" channel, i n c l u d i n g reduced cross-sectional area. Given the
armored nature of the streambanks, reduced cross-sectional area, and lack of grade
contro l , the downstream channel would l i k e incise to accommodate the increase in
sediment s u p p l y and p o t e n t i a l l y i n i t i a t e a knickpoint and headwater erosion of the
channel bed.
T h e s e e f f e c t s , i n c l u d i n g those to f i s h pa s sage a b i l i t y , are unac c ep tab l e risks and can be
avoided by increas ing the conveyance capac i ty of the crossing. Increa s ing the culvert
size to accommodate a reasonable range of f l o w s is very inexpens ive r e la t iv e to the t o ta l
cost of th i s p r o j e c t . C o n s i d e r i n g the host of f e d e r a l l y endangered and threatened f i s h
spec i e s present in the K o o t e n a i River, improving the capac i ty of the crossing to minimize
p o t e n t i a l for road f i l l f a i l u r e and to prov id e f i s h passage must be considered primary
ob j e c t iv e s for a p r o j e c t of this nature.

6 . 0 W A T E R R I G H T S
WCI will s u p p l e m e n t thi s response with the a p p r o p r i a t e d imens ions and d e p t h o f the
POD. However, it is our op in ion that the costs to re-es tabl i sh and des ign the POD control
is the r e s p o n s i b i l i t y of V o l p e Cent er since the POD was in s u i t a b l e operat ion prior to
res torat ion ac t iv i t i e s .

H A M I L T O N W A T E R C O N S U L T I N G , I N G . W H I T E F 1 S H



7 .0 SUMMARY
It is evident that the basis of the channel geometry, r ip-rap sizing, and culvert sizing was
an assumed d i s charge that equates to less than the estimated bankiull or two-year
recurrence interval discharge. The de s ign does not take into considerat ion f l o o d s of
greater magnitude, inc luding the Qio , Q25, Qso, and Q^o- A p r o p e r l y designed pro j e c t
would have consisted of two-stage channel cons i s t ing of a primary or bankfuU channel
de s igned to convey the normal annual f l o w s ( b a n k f u l l ) constructed within a f l o o d p l a i n to
carry f l o o d s of greater magnitude. In order for Rainy Creek to maintain sediment
t ransport , debris passage, and stream f l o w conveyance during normal r u n o f f events, it
must have a consi s tent, s p e c i f i c cross-sectional area. The w i d t h / d e p t h ratio and other
hydraul ic parameters are balanced with the gradient to prov ide enough sediment transport
capac i ty transport the available sediment. For Rainy Creek to maintain its' cross-
sectional area during f l o o d s greater magnitude than the bankfu l l discharge, it must have a
s u f f i c i e n t f l o o d p l a i n so that all f l o w s are not conf ined within the bankiull channel.
Provid ing an adequate bankfu l l channel and f l o o d p l a i n to convey f l o w s of greater
magnitude must be considered when des igning stream crossings and natural channels
such as Rainy Creek. F a i l u r e to incorporate the range of f l o w s expec t ed for Rainy Creek
will only result in higher risk of f a i l u r e and long-term maintenance problems.
As prev iou s ly recommended, WCI would welcome the o p p o r t u n i t y to discuss these
matters in the f i e l d at the p r o j e c t area at the convenience of V o l p e and COM. Please let
us know if we can be of f u r t h e r assistance in this matter.
Sincer e ly ,
Water C o n s u l t i n g , I n c .

K,
J o h n M. M u h L f e l d
H y d r o l o g i s t

cc: Kirk S u l l i v a n , NRCS
Mike Hens l er , M F W P
Doug M c D o n a l d , U S A C O E
Dean Yashan, MDEQ
Mike J u s t i c e , Lincoln Conservation Dis tr i c t
T i m o t h y B. W a l l , CDM F e d e r a l Programs C o r p o r a t i o n
J o h n M c G u i g g i n , V o l p e
Paul Peronard, EPA
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